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Electricity is one of main energy that’s needed nowadays. Almost all of 
equipment used by humans using electrical energy as the power source. Electricity 
generated from the plant system. There are a lot of renewable power generation 
systems to overcome the problems of non-renewable resources. The purpose of this 
research is to design a monitoring system of rotational speed and output voltage on 
electrical generator using web-based.  
This system facilitate the monitoring process of generator on power 
generation system. There are two sensors for measuring the rotational speed and 
the voltage. LED and phototransistor are used for the rotational speed sensor, and 
the transformer, rectifier, and the voltage divider circuit are used for voltage 
sensor. All data will be processed in the arduino. The connection between Arduino 
and internet use the ethernet shield and UTP cable. This system used a computer 
server as a place to store html and java script file. 
The measurement results are displayed on a website as a chart and gauge. 
The average error of RPM measurement is 0,402% and the voltage measurement 
is 0,429%. The data on the website will be updated for every five seconds. The 
graph on the website can display 20 data monitoring. After 20 data, it will be 
shifted. When the LAN connection is disconnected, the monitoring system will be 
stopped. And when reconnected, the monitoring system will run automatically 
without refreshing the web page.  
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 1. PRELIMINARY 
Electricity is one of main energy 
source that’s needed nowadays.  Almost all 
equipment used by humans using electrical 
energy as the power source. Electricity 
become increasingly popular because it is 
easy to be converted into other energy and 
easy to transmit from one place to another.  
Electricity generated from the plant 
system. One of the important component in 
a power plant system is generator which 
convert the mechanical energy into 
electricity. Two main parts of the generator 
are a stator and a rotor. The stator is part of 
a generator that can’t be rotating, consisting 
of a magnetic field. The rotor is rotatable 
component, consisting of a coil which 
electrified. 
The monitoring system on rotation 
speed and output voltage of electric 
generator usually only use the LCD (Liquid 
Chrystal Display) or monitor as a display of 
measurement results. It seems as an old 
technology compare with the newest 
technologies which combine automation 
and internet.  
The idea of monitoring system on 
rotation speed and output voltage of electric 
generator web-based is for monitoring the 
output condition of generator. These 
technologies easily the monitoring process 
of long-term period and can save the data 
easier. In this final project will design and 
create a monitoring system on rotation 
speed and output voltage of an electric 
generator that will be accessed via the web 
using TCP / IP connection. This system is 
created as a laboratory scale. 
2. THE RESEARCH METHOD 
Preliminary description of the 
working principle from this device is 
illustrated in the block diagram which is 
printed on Figure 1. 
The monitoring of rotational speed 
and the output voltage at the electric 
generator consists of several sections, 
including: 
 
Figure 1. Block diagram 
a. Generator is a device that converts 
the mechanical energy to the electrical 
energy. 
b. Power supply serves to provide the 
power on the electronic circuit. 
c. Voltage sensor consists of a 
transformer, rectifier and voltage 
divider circuit. This sensor read by 
ADC. 
d. Rotational speed sensor consists of a 
phototransistor, led and resistor. LED 
serves as a transmitter and a 
phototransistor serves as a receiver. The 
LED light will be reflected by the disc 
which have different colors (black and 
white). 
e. Arduino serves as central data 
processing. 
f. Ethernet shield serves as a link between 
the arduino to the computer using TCP 
/ IP connection. 
g. Computer server as an intermediary 
arduino with the user, as well as data 
storage media. 
Design of the system is divided into 
two parts, that is hardware and software 
design. 
a. Arduino 
Arduino board is an open source 
board that can be processed and used 
everyone. In general, the schematics of 
arduino board is shown in Figure 2. 
 
Figure 2. Arduino Schematic 
 b. Ethernet Shield 
Arduino ethernet shield is an 
extension board of arduino. The 
Arduino Ethernet Shield allows an 
Arduino board to connect to the 
internet. It is based on the Wiznet 
W5100 ethernet chip. The Wiznet 
W5100 provides a network (IP) stack 
capable of both TCP and UDP. The 
Ethernet Shield has a standard RJ-45 
connection, with an integrated line 
transformer and Power over Ethernet 
enabled. There is an onboard micro-SD 
card slot, which can be used to store 
files for serving over the network. 
 
c. Rotational Speed Sensor 
The RPM sensor using 
phototransistor and LED. 
Phototransistor uses as avoid other light 
interferences from the environment. 
The phototransistor and LED are 
aligned side by side. Resistor R2 limits 
the current through to the LED. A 
reflective strip is glued on the rotating 
object (shaft, disc or fan) in line with the 
sensor. When the reflective strip passes 
in front of the sensor, the light are 
reflected to the phototransistor. RPM 
can be determined by counting the 
number of signals obtained from 
reflected LED light. The schematic of 
the rotational speed sensor is shown in 
figure 3. 
 
Figure 3. Rotational speed sensor 
 
d. Voltage sensor 
The voltage sensor consists of a 
transformer, rectifier and resistor. 
Transformers used to lower the output 
voltage of generator which ranges 
between 0-250V AC. Rectifier is used 
to rectify the AC voltage into DC. And 
the voltage divider circuit serves as a 
barrier amount of voltage into the 
arduino amount 5V. The circuit of 
voltage sensor shown in Figure 4. 
 
Figure 4. Voltage sensor 
 
Software design on arduino is 
explained on figure 5. The first step is 
reading the rotational speed and output 
voltage sensor. Then the data will be 
calculation using several formula to get the 
RPM and the voltage. After get the RPM 
and voltage value, the next step is send data 
to the website. The data value will be 
update every 5 seconds. 
 
Figure 5. Arduino Flowchart 
Software design on web pages 
shown on figure 6. First of all, the 
 website will receive the data transmitted 
by the arduino. Then the data will be 
processed into the form of graphs and 
gauges. Next will be displayed on web 
pages. 
 
Figure 6. Website flowchart 
 
3. THE RESULT 
Tests and analysis are needed to 
determine whether the working and the 
function of device purposed can run as 
expected. This test is done to look for 
the data. The data of final project device 
will be compared with the measurement 
results that use the real measurement 
instrument. 
Collecting data on the measuring 
instrument is done by pressing the hold 
button. If the hold button is not 
available, another method is taken the 
average value on the display of 
measuring instrument. Data that 
obtained from the average value of each 
measurement performed 5 times. 
a. Voltage Test 
The voltage tests was 
conducted to knowing the value 
from instrument readings. Testing is 
done by measuring the output 
voltage of AC regulator. Figure 5 
shows the results of the 




Figure 5. Voltage Test 
The voltage measurement results 
are shown in Table 1. 









1 27,7 27,496 0,74% 
2 62,6 62,462 0,22% 
3 114,6 114,314 0,25% 
4 164,8 165,636 0,51% 
5 215 215,926 0,43% 
The average error 0,43% 
 
b. Rotational Speed Test 
Motor is required for the 
measurement of the rotational speed on 
generator. The rotor of generator is 
connected to the motor. The rotational 
speed of motor can be adjusted using 
AC regulator. Figure 6 shows the 
measure of rotational speed. 
 
Figure 6. Rotational speed test 
 
The rotational speed measurement 
results are shown in Table 2. 
 









1 402 403,6 0,40% 
2 486,56 488 0,30% 
3 543,88 544,2 0,06% 
4 684,62 684,2 0,06% 
5 734,04 738 0,54% 
The average error 0,272% 
 
 c. Rotational speed and voltage test 
The rotational speed measurements 
are using a generator which is 
connected to the motor. The voltage 
measurements are using the output 
voltage of generator. Figure 7 shows the 
measurement of rotational speed and 
the voltage. 
 
Figure 7. RPM and the voltage test 
 
The rotational speed and voltage 
measurement results are shown in Table 3. 
 

















1 708,4 46,6 710,9 46,78 0,36% 0,39% 
2 713,3 65,4 712,5 64,97 0,11% 0,66% 
3 711,8 79,3 713,5 78,98 0,25% 0,403% 
4 715,5 84,2 713,9 84,43 0,21% 0,27% 
5 720,1 97,9 725,1 98,12 0,68% 0,224% 
6 729,1 112,2 726,4 110,9 0,37% 0,707% 
7 737,9 120,8 744,1 121,2 0,84% 0,35% 
The average error 0,402% 0,429% 
 
d. Monitoring test 
The monitoring test is conducted to 
determine the ability of the system. This 
test is performed on several conditions. 
The first condition when the LAN 
connection is disconnected.  Figure 8 
shows the results of the monitoring test 
when a LAN connection is 
disconnected for one minute, and then 
reconnected. When the connection is 
lost, the system will stop the monitoring 
of generator. When the LAN is 
reconnected, the system will monitor 
the generator without having to refresh 
the web page. The system takes about 
20 seconds after the LAN connected. 
  
Figure 8 Monitoring test 1 
The second condition when the 
voltage sensor connection is 
disconnected. Figure 9 shows the web 
page when the voltage sensor is 
disconnected for a few moments. The 
website only displays the rotational 
speed monitoring. The voltage 
monitoring is zero. When this sensor is 
reconnected, the system will monitor 
both of sensors. The stability of the 
system will occur after 10 seconds. 
 
Figure 9. Monitoring test 2 
  
Last condition when the rotational 
speed sensor is disconnected. Figure 10 
shows the web page when the rpm 
sensor is disconnected for a few 
moments. The website only displays the 
voltage monitoring. The rotational 
speed monitoring is zero. When this 
sensor is reconnected, the system will 
monitor both of sensors. The stability of 
the system will occur after 10 seconds. 
 
Figure 10. Monitoring test 3 
 4. CONCLUSION 
Based on final project on 
monitoring system of rotational speed 
and output voltage on electrical 
generator using web-based and TCP / 
IP connection, the author can take the 
following conclusion:  
1. The monitoring system on rotation 
speed and output voltage of 
electrical generator using web-
based and TCP / IP connection is 
more practical because it can be 
monitor in long way.  
2. This final project has been fulfilled 
as expected. The results of testing 
tools when compared to the actual 
measuring devices have a slight 
difference. The average error of 
RPM measurement is 0,402% and 
the voltage measurement is 
0,429%. 
3. System will automatically start the 
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